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CHAPTER I
THE PROBLEM AND ITS BACKGROUND
Introduction

With the ever increasing population growth in the United States
and the encroachment of large urban areas into natural habitats, there
is an urgent need to preserve natural areas for future generations.
The sand dune complex around the shores of Lake Michigan has long been
recognized as a unique ecological area.

Henry Chandler Cowles as

early as 1899 pointed out that Lake Michigan sand dunes are a classic
case history of successional change on the North American landscape.
The coastal dune areas on the eastern shore of Lake Michigan stand as
excellent examples of specific lake shore features and reflect the
post-glacial history of the Michigan basin (Dorr and Eschman, 1970).
Only the preservation of areas within this dunal system will guarantee
sites for future studies of the geomorphic processes that produced
the dunes, sites for the ecological study of flora and fauna of the
dunes, and sites for use by the schools, colleges, and the general
public in environmental-education programs.
Kapp (1969) in a speech during the dedication ceremonies of
Fernwood in Berrien County mentioned the urgent need for the preser
vation of coastal land areas in the belt of high population density in
southern lower Michigan.

He stated that the sites already designated

as natural areas on the dunal system (Indiana Dunes State Park, Warren
Dimes State Park, Warren Woods, and Fernwood) need to be augmented by
additional areas.

These preserves would allow native species of plants

and animals located on this dunal system to survive and be maintained
1
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in their natural ecological relationships and, possibly more important,
allow man to become a respector and protector of nature.

Preservation

of these dunes should be a major local and state concern.
An eighty acre tract of land in Van Buren County owned by Lake
Michigan College (LMC-Ross property) stands as a possible future
natural preserve within the Lake Michigan dunal complex.

This land was

bequeathed to Lake Michigan College by Mr. Henry Ross in 1964.

Mr.

Ross intended that this land be developed as an environmental resource
for the St. Joseph-Benton Harbor community.

During the Summer 1972,

Dr. James Lehman, President of Lake Michigan College, discussed with
Dr. George G. Mallinson, Dean of The Graduate College at Western
Michigan University, the possibility of having students in the Western
Michigan University Environmental Science Program investigate the
development of the LMC-Ross property as an environmental center.

A

student group interested in developing and conducting such a study
was subsequently formed and began preliminary work on the property in
the Fall 1972.
Preliminary surveys done by the National Audubon Society on
future sites for nature centers in Michigan indicated that a floral
analysis of the property was a necessary aspect of a total survey.
Usher (1973) lists the floral analysis as one of thirteen areas of know
ledge needed in the proper assessment of land areas as future environ
mental centers.

After a study of these reports, the student group

decided that a floral survey of the LMC-Ross property was a necessary
aspect of the total survey to be made on this property.
The following report is a summary of information gathered
during a recent floral survey of the LMC-Ross property and was
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3
prepared to provide'the necessary floral analysis.

The primary

objective of this survey is to document the vascular flora that are
located on this tract of land for use in future judgments on the
appropriate environmental development of the land.

The second

objective is to point out any floral aspects of this tract of land that
make it worthy of preservation.

The report also includes certain

historical and ecological information on the Lake Michigan sand dunes
that may be useful in the future utilization of the property as an
environmental resource.

Site Location

The eighty acre tract of land is located in the north onehalf of the southeast quadrate of section 20, Covert Township, Van
Buren County, Michigan.

It lies approximately one mile east of Lake

Michigan just over 1-196, three and one-half miles southwest of Covert,
and about twenty miles northeast of the St. Joseph-Benton Harbor area.
It is bounded on the north by 38th Street, on the east by Brandywine
Creek, and on the south and west by property owned by Mrs. Henry C.
Ross.

Geological Features

The property is located in an area which was previously
inundated by Lake Michigan during earlier post-glacial periods.

The

area consists of several climax dunes (Waterman, 1922) with an embayed
lake and adjoining bog region.

It lies about halfway between the

present lake level and the Covert Moraine with an area of glacial till
between the moraine and the dunes (Tague, 1946; Martin, 1933; and
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Olson, 1958).

The stabilizing vegetation on the dunes is an oak,

beech, maple, hemlock forest which according to Olson (1958) develops
over a period of approximately two hundred years and remains until
disturbed by fire, cutting, or other unusual phenomena.

The dunes and

lake-bog area were probably formed during the Calumet stage of Lake
Michigan from sand deposited during the Toleston-Algonquin stage
approximately 10,000 years ago (Tague, 1946).
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CHAPTER II
FLORAL HISTORY OF SOUTHWESTERN MICHIGAN

Introduction

The present distribution of vegetation on the dunes of south
western Michigan can be attributed to several factors.

Billings (1970)

and Daubenmire (1958) list the response of the species to paleoecological events as one factor which significantly affects plant
distribution.

A paleoecological event by definition is an environ

mental change that occurred in prehistoric times and affected living
organisms.

The present floral patterns on the dunes of Lake Michigan

have been significantly controlled by previous paleoecological events.
However, only very marked effects are preserved in the fossil record
and most paleoecological events of which we have extensive evidence
are dramatic happenings such as the Pleistocene continental glacia
tion.
The following discussion is a brief summary of the preQuaternary and Quaternary phytogeography of Michigan and a summary of
recent floral patterns in southwestern Michigan and Van Buren County.
The pre-Quaternary and Quaternary discussions are introductions to
the forests which covered Michigan during previous geological times
and to the effects of the glacial advances on these forests.

The

discussions should give valuable historical information that will be
useful when and if the property is developed as a nature center and
also place the present floral distribution in Michigan into historical
perspective.
5
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Pre-Quaternary Floral Patterns

Throughout most of the post-Cambrian time until the Tertiary*
the climate of the earth was characterized by uniformly warm and moist
conditions.^

North America ’
was also relatively low and uncut by the

many mountain ranges of today.

During these warm and uniform

conditions* a tropical forest extended as far north as the State of
Washington and lower Canada.

The State of Michigan was covered at

the beginning of the Tertiary Period by this tropical forest called
by Dr. D. I. Axelrod the Madro-Tertiary Woodland (Billings, 1970).

This

forest was characterized by large palm-like trees* enormous ferns* and
species of Sphenopsida, Lycopsida* and gymnosperms that are now
extinct.

Banks (1970) presents a detailed account of the evolutionary

history of plants during this period of time.
These warm conditions eventually disappeared with volcanic
activity and a cooling of the climate in Miocene time, and ended in
another period of mountain building during the late Pliocene.

The

Madro-Tertiary Woodland migrated south and was replaced by a trans
continental temperate forest called by Dr. R. W. Chaney the ArctoTertiary Forest (Billings* 1970).

This northern Miocene forest was

the most magnificent temperate forest of all times and covered
Michigan as well as essentially all the United States from the
Southern Appalachians to Washington* Oregon* and into central Cali
fornia.

The forest was so big geographically that it varied in

This statement is an oversimplification and does not take into
consideration climatic changes during the Cambrian and Permian
Periods and other pre-Tertiary times mentioned by Benninghoff (1968)
and Embleton and King (1968).
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composition from one place and time to another.

The fossil record

indicates, however, that the forest was typically composed of redwood,
hemlock, alder, oak, maple, dogwood, Oregon-myrtle, hazelnut, sweetgum, Gingko, and Grewia.

Michigan was covered by a forest of this

general structure during late Pliocene and early Pleistocene times.

Quaternary Floral Patterns

The moist Arcto-Tertiary Forest remained in Michigan with only
minor changes until the Pleistocene glaciers.

The physical mass of

ice and the severe climate to the south of the ice front during
the Pleistocene glaciation destroyed the Arcto-Tertiary Forest.

On a

major scale, such destruction has occurred at least four times during
the last million years.

The general atmospheric circulation that

prevailed during the advance of the ice was similar to a strong
present-day winter circulation.

Sharp (1942) found that Illinois was

dominated by low mean temperatures of -5° to 3°C and by frequent
cyclonic storminess during glaciation.

A drop in mean temperature of

18°C at the ice border (Manley, 1955) caused a shift in forest
vegetation in Michigan to a boreal coniferous forest dominated by
spruce and fir.

However, this vegetation was scoured away periodically

since each of the four major glacial advances covered the state.
The climatic patterns of the interglacial periods were quite
the opposite of those that prevailed during the glacial stages.

There

was a substantial increase in high latitude temperatures, cyclonic
activity became less frequent and less intense, and atmospheric circu
lation was generally relaxed and more zonal in nature (Daugherty,
1968).

The dominant circulation patterns may be likened to a weak
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present-day summer circulation with a slightly higher mean annual
temperature.

The forest flora in Michigan during this period was

typically a hardwood forest characterized by oaks, hickories, tulip
poplar, sweetgum, maple, and beech.

Kapp (1965), Terasmae (I960), and

Hansen (1955) report fossil remains of hardwood forests with southern
plants in the groundcover in Toronto in strata laid down during the
Sangamon interglacial period.
By far the greatest information on floral changes due to
glaciation is from the Wisconsin stage and the subsequent Recent
Epoch.

The information comes from the fossil record left in mud or

volcanic ash and by plant material that is often petrified, and from
cores taken from lake and bog sediments and analyzed for preserved
pollen and spores.

Excellent studies of bogs and lake sediments in

clude ones by Fries (1962), Baker (1965), Ogden (1966), Watts and
Winter (1966), Farrand et al. (1968), Crowe (1969), and Bailey (1972).
Much of this information has been reviewed and synthesized recently in
articles by Wright (1964), Davis (1965), Terasmae (1967), Cushing
(1967), Wright (1968), and Dorr and Eschman (1970).
The fluctuating retreat of the Wisconsin ice left a temperateboreal forest in the State of Michigan.

This closed spruce forest

that characterized the Great Lakes area at the beginning of the ice
retreat was composed primarily of white spruce, black spruce, jack
pine, and fir, and traces of larch, oak, chestnut, hickory, maple, elm,
and willow.

As the ice retreated to the north, this spruce forest was

gradually replaced by a mixed conifer/hardwood forest with an increased
number of thermophilous trees.

By approximately 10,000 BP, the

conifer/hardwood forest consisted primarily of white pine, red pine,
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oaks, ashes, and elms, with traces of fir, spruce, larch, chestnut
birch, basswood, willow, and walnut.

The warming trend culminated in

an extremely warm, dry hypsitheraal (xerothermal) period that lasted
from about 5,000-3,000 BP (Deevey and Flint, 1957).

The forests

became more populated by thermophilous trees during this time, and a
wedge of prairie vegetation originated from the central plains area and
stretched across the southwestern Great Lakes area (Wright, 1968).
However, this prairie peninsula characterized by numerous species of
grasses, herbs, and low trees such as burr oak did not reach Van Buren
County, Michigan.

A shift in vegetation however to more prairie type

trees, herbs, and grasses, must have taken place.

Since this hypsi-

thermal interval- the climate has become cooler and moister producing
the type of forests in Michigan which are present today.
Two problems of vegetation succession in Michigan during the
post-glacial period have received much attention from current research.
These are the role of the Prairie Peninsula in reforestation of the
Great Lakes area and the absence of white and red pine in the early
post-glacial forest history of Michigan.

Geis and Boggess (1968)

state that the Prairie Peninsula provided a physical barrier to the
invasion of deciduous forests, altered the species composition of the
invading forest elements, and slowed the rate of succession from
pioneer oaks and hickories to more mesophytic hardwood species within
established forest stands.

Wright (1968) proposed that the pines

(white and red) were slower in their return to the Great Lakes area
because they migrated to the Appalachians while the spruce migrated to
the central United States.

The pines simply had a longer distance to

cover in their readvance northward into the area.

This fact may have
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also played a role in the slow readvance of other trees such as the
tulip poplar and gum that are presently beginning to reenter the
forests of the Great Lakes area.

Much additional research is needed

to resolve these and other problems related to the post-glacial
vegetational changes in the Great Lakes area.
The floral pattern on the lake shore of Van Buren County has
also been affected by the various glacial stages of Lake Michigan
outlined by Bretz (1964) and Hough (1964).

The dunes on the LMC-Ross

property were probably formed during the Calarnet Stage of Lake
Michigan from sand deposited at the Toleston-Algonquin stage.

These

dunes were formed approximately 10,000 BP and were then stabilized by
vegetation through the successional stages outlined by Olson (1958c).
The initial climax vegetation on these dunes was the temperate/boreal
spruce forest which was characteristic at that time.

This forest

gradually shifted to the deciduous/coniferous forest discussed pre
viously.

Assuming the forests in this area have not been cut, burned,

or altered in some other way, this forest remained on the dunes in
Van Buren County unchanged until recent times.

Recent Flora

The forests of Michigan have generally been dominated by oaks,
white and jack pines, beech, elms, maples, and willows with traces of
butternut, basswood, walnut, hemlock, chestnut, ash, and gum for the
past several hundred years.

Articles by Veatch (1932) and Hushen et a l .

(1966) outline methods by which researchers use data from General Land
Office Surveys and soil survey information in the construction of
maps of presettlement forests in Michigan.

A map of vegetation
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constructed from such information by Veatch (1951) for the State of
Michigan shows the variations in the general forest structure
mentioned above that occur over the state.
Kenoyer (1934) used this method to construct a forest asso
ciation map of southwestern Michigan.

The map of Van Buren County

(Figure 1), reproduced from Kenoyer's map, shows a presettlement
forest in the area of the property dominated by maples and beeches
with local areas of hemlocks and white pines.

This area was probably

forested and/or burned during the mid to late 1800's much as the
forests of Montcalm County reported by Hushen et al. (1966).

The

present Covert community was a large logging camp during this period.
Generally after such forests were destroyed during this time, most of
the stripped land was put to agricultural use.

Sand areas of low

fertility and areas having steep slopes were permitted to regenerate
to woodland immediately after lumbering.

Since the LMC-Ross property

is a portion of a dunal complex, it was probably among these areas
that were permitted to regenerate and thus now stands as at least a
second growth hardwood forest.

The stabilizing vegetation on this

dunal complex will be described in detail in the remainder of this
report.
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Beech-maple forest

Swamp associates

Oak-pine forest

Oak-hickory forest

X

O

Hemlocks

White pines

Figure 1. A forest association map of Van Buren County, Michigan,
drawn from information derived from an 1823 General Land Office
Survey. Modified from Kenoyer, 1934.
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CHAPTER I I I

MATERIALS AND METHODS

Field studies for this investigation were carried out during
the period of April-June, 1973period primarily by two methods.

Information was collected during this
A random identification of plants

was accomplished through numerous walks over all areas of the property
during which familiar plants were located and identified on sight and
unfamiliar plants were collected and later identified in the laboratory.
Diagrams and field notes were also made during these walks to locate
the general areas occupied by each species.

This information was used

in drawing a general vegetation map of the property and compiling a
cumulative list of plant species found there.

Although this method

gives only general distributional patterns for the various plant
species identified and no doubt leaves some plants unidentified, the
author nevertheless feels that this method adequately meets the objec
tives of the overall floral survey.
The second method by which data were collected was more
exacting and quantitative than the former.

Twenty ten meter quadrates

were selectively laid out over the areas of stabilized dunal vege
tation to insure the proper representation of the various ecological
habitats (i.e. dune ridge, leeward slope, windward slope, and moist
shaded areas).

The general methods used followed those quadrate

sampling procedures outlined by Phillips (1959).

Relative density,

relative dominance, and relative frequency values were calculated for
each of the twelve most common trees found in the prevailing dunal
forest by the following formulae:
13

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

14
Number individuals of' the species
Relative density =

x

100

x

100

Number individuals of all species
Total basal area of the species
Relative dominance =
Total basal area of all species

Relative frequency

Number of points of occurrence of the
species

x

100

Number of points of occurrence of all
species

The basal area was taken for all plant individuals with a trunk greater
than 8 cm. in circumference by the commonly used "breast height"
measurement.

An importance value for each species was subsequently

calculated by summation of these three values.

This research should

offer a more detailed description of the dunal forest vegetation and
yield valuable information for future ecological studies on the
property.
The overall procedures in this study followed those used by
Beaman (1970 a and b) in his evaluation of the Sanford Natural Area.
Plants were identified by keys found in Gray1s Manual of Botany
(Fernwald, 1950 ) , The New Britton and Brown Illustrated Flora of the
Northeastern United States and Ad.iacent Canada (Vol. I , II, III)
(Gleason, 1952 ), Manual of Vascular Plants of Northeastern United
States and Ad.iacent Canada (Gleason and Cronquist, 1963 ), Keys to
Woody Plants (Muenscher, 1950 ), Spring Flora of Wisconsin (Fasset,

1967 ), and The Monocotyledoneae (Braun, 1967 ).

The final names and

classification follow those of Gleason and Cronquist

(1963).
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CHAPTER IV
RESULTS

Introduction

The general floral survey resulted in an extensive list of
fern and vascular plant species that are located on the LMC-Ross
property (Appendix A).

This list includes only those plants that

either were in flower during the collection period or were identi
fiable by their vegetative structure.

The plants that were classified

during the survey included 203 species, 148 genera, and 58 families.
Graminae is the family with the largest number of species represented
on the property followed by Bosaceae, Compositae, Cyperaceae, and
Leguminosae in that order.

The distribution of these species on the

property will be discussed in terms of four basic areas: 1) stabilized
sand dunes, 2) field and waste, 3) lake shore, and 4) bog and swamp
(Figure 2).

Stabilized Sand Dunes

The overstory vegetation that presently stabilizes the sand
dunes consists primarily of oaks (Q.uercus), red maple (Acer rub rum),
beech (Fagus grandifolia). and a few other species of trees (Table l).
The relative density, relative dominance, relative frequency, and
importance value were calculated for six of these common overstory
trees (Table 2).

A superficial investigation of the distribution of

these overstory trees indicates that the dry dunal ridges and open areas
have a much higher percentage of white oaks (Quercus alba), that the
15

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

DM

Lake shore shrubs

Deciduous forest

Lake shore herbs

Grass-weed waste area

Herb-shrub bog

Figure 2. A general floral map of the Lake Michigan College-Ross property drawn from
information obtained in a survey of the area during the Spring 1973.
H

On
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Table 1. Species of vascular flora identified on the stabilized
sand dunes on the Lake Michigan College-Ross property during
the Spring 1973-

Overstory Trees
Acer rubrum
Fagus grandifolia
Pinus resinosa
Prunus serotina

Quercus alba
O.uercus velutina
Quercus rubra var. borealis
Sassafras albidum

Understory Trees and Shrubs
Acer rubrum
Amelanchier sanquinea
Amelanchier spicata
Aquilegia canadensis
Aronia arbutifolia
Betula lutea
Betula papyfera
Cornus rugosa
Diervilla lonicera
Fagus grandifolia
Hamamelis virginiana
Pinus resinosa
Pinus strobus
Pinus sylvestris

Prunus pensylvanica
Prunus serotina
Prunus virginiana
Pyrus malus
Quercus alba
Quercus rubra var. borealis
Quercus velutina
Ribes spp.
Sassafras albidum
Taxus canadensis
Thu,ia occidentalis
Tsuga canadensis
Vaocinium angustifolium
Viburnum acerifolium

Groundcover
Agrostis perennans
Arabis canadensis
Aralia nudicaulis
Conopholis americana
Cryptotaenia canadensis
Cypripedium acaule
Epifagus virginiana
Epigaea repens
Galium boreale
Galium triflorum
Gautheria procumbens
Juncus tenuis

Krigia dandelion
Maianthemum canadense
Melampyrum lineare
Mitchella repens
Monotropa uniflora
Parthenocissus quinquefolia
Polygonatum pubescens
Pteridium aquilinum
Smilacina racemosa
Smilax tamnoides
Toxicodendron radicans
Vitis rotundifolia
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Table 2. Relative density, relative dominance, relative frequency,
and importance values (I.V.) of twelve woody species 8 cm. or
greater in circumference encountered in twenty ten meter square
quadrates in the Lake Michigan College-Ross property.

Genus and Species

Relative
density
(*)

Relative
frequency
{%)

Relative
dominance
(*)

I.V.

Sassafras albidum

24

90

26

140

Quercus alba

13

90

26

129

Quercus rubra

16

60

18

94

9

55

19

83

12

55

7

74

Hamamelis virginiana

9

45

1

55

Quercus velutina

4

40

1

45

Prunus serotina

5

30

2

37

Amelanchier sanquinea

4

30

-

34

Pinus strobus

2

20

__

22

Cornus rugosa

6

5

_

11

Tsuga canadensis

1

10

Fagus grandifolia
Acer rubrum
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shaded moist areas have a higher percentage of red maples (Acer
rubrum) and red oaks (Quercus rubra), and that the areas adjacent to
the bog have a noticeably larger percentage of black cherry (Prunus
serotina), shadbush (Amelanchier), and Aronia. Two anomalies were
noticed in the forest overstory during the survey period.

First, the

beech trees (Fagus grandifolia) that are scattered throughout the
forest are significantly larger than any of the other canopy trees and
constitute most of the trees with a trunk circumference greater than
200 cm.

It was also noted that the ground beneath these large

spreading trees was generally free of understory and groundcover.
Second, in a dunal forest of this type, black oak (Quercus velutina),
basswood (Tilia americana), and sugar maple (Acer saccharum) are
usually common; however, in this case, the black oak are few in number
and the basswood and sugar maple are absent.
Twenty-seven different species were identified in the under
story including saplings of the overstory trees, numerous other
cultivated and natural trees, and a few shrubs (Table l).

The most

obvious aspect of the understory is its domination by the many twisted
sassafras trees (Sassafras albidum).

Table 2 shows that Sassafras

ranks first in importance value for all the forest trees.

It also

shows the relative density, relative dominance, relative frequency,
and importance value of several of the other common understory trees
in the forest.

Another major component of the understory, witchhazel

(Hamamelis virginiana), is not scattered throughout the dunes but forms
a dense cover in various locations.

The tendency of these small trees

to originate in a cluster from one point is a common growth form in
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the forest.
composition.

The understory also has several cultivated trees in its
Paper birch trees (Betula papyfera) have been planted

along the field in front of the lodge

2

and patches of small white

pines (Pinus strobus), scotch pines (Pinus sylvestris), red pines
(Pinus resinosa), and hemlocks (Tusga canadensis) have been planted at
various locations on the dunes.

In addition to the small, cultivated

hemlocks, large natural hemlocks are present in a few locations on the
property and represent another of the natural assets of this dunal
forest.
The understory also has several shrubs that reach a height of
two meters or less.

The species of shrubs on the dunes are primarily

columbine (Aquilegia canadensis) and maple-leafed viburnum (Viburnum
acerlfolium), generally located in the shaded areas especially on
leeward slopes, and blueberries (Vaccinium angustifolium), located along
dunal ridges and under openings in the forest canopy.
The major constituents of the groundcover in the deciduous
forest are ferns, several vines, grasses, non-green parasitic plants,
rhizomatous herbs, and various other herbs (Table l).

Numerous areas

on the dunes, usually along the ridges, are covered by tangled masses
of greenbrier (Smilax tamnoides).

Muscadine (Vitis rotundifolia),

Virginia creeper (Parthenocissus quinquefolia), and poison ivy
(Toxicodendron vernix) are three other common vines that are in
various locations on the dunes.

There are four species that consti

tute the major portion of the plants in the groundcover.

These are

2
A three room stone-redwood lodge constructed by H. D. Ross in
1958 but presently in need of extensive repair is located on the
south end of the lake.
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the tall spreading braken fern (Pteridium aquilinum) that is located
throughout the dunes generally in areas under openings in the forest
canopy and wintergreen (Gaultheria procumbens), and Canada mayflower
(Maianthemum canadensis) and partridge-berry (Mitchelle repens) that
are abundant in most locations on the dunes.

Three non-green plants,

Indian pipe (Monotropa uniflora), squaw root (Conopholis americana).
and beechdrop (Epifagus virginiana), are found at various locations on
the dunes and should be mentioned because they demonstrate a heterotrophic ecological relationship and are thus another natural asset to
this property.

Field and Waste Areas

Two open areas that have been invaded by certain field weeds
and planted with grasses and trees can be identified on the property.
One is the large field and adjacent roadbed immediately next to the
lodge and lake.

The other area is a strip of mounded sand dredged

from Brandywine Creek and deposited in the bog next to the creek on
the east border of the property.
The mounded sand next to Brandywine Creek was stabilized by
the planting of scotch pines (Pinus sylvestris) and red pines (Pinus
resinosa) along with an assortment of English rye grass (Lolium
perenne) and beach grass (Ammophila breviligulata).

Along with these

cultivated grasses, several natural grasses have become established
in this area - quack grass (Agropyron repens), brome grass (Bromus
.japonicus), manna grass (Glyceria), and Agrostis. Large thickets of
blackberries (Rubus allegheniensis) have also become established in
this area along with several common field weeds (Table 3)*

Oenothera
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Table 3. Species of vascular field weeds identified in the waste
area adjacent to the swamp-bog on the Lake Michigan CollegeRoss property during the Spring 1973-

Achillea millefolium
Asclepias syriaca
Convolvulus sepium
Daucus carota
Erigeron annus
Galium, aparine
Hypericum perforatum
Lychnis alba
Melilotus alba
Melilotus officinalis
Oenothera biennis
Polygonum cilinode
Potentilla norvegica
Rubus allegheniensis
Rumex crispus
Stellaria humifusa
Verbascum blattaria
Veronica arvensis
Viola arvensis
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biennis, Verbascum blatteria, and Convolvulus sepium are three field
weeds that are found only in this area on the property.

The presence

of these field weeds in this area dramatically demonstrates the effects
of man when he permanently alters a natural ahbitat and creates an
environment that is not inhabitable by the natural bog plants.
The waste areas adjacent to the lodge also show the effects of
man's permanent alteration of his environment.

These areas have a

number of different species of grasses, some cultivated and others
natural, and an extensive number of field weeds (Table 4).

The most

obvious of these field weeds are sweet clover (Melilotus), Queen
Anne's lace (Daucus carrota), common yarrow (Achillea millefolium),
cinquefoil (Potentilia), nightshade (Solanum carolinense), chickweed
(Stellaria) , and bedstraw (Galium). Most of the field weeds are
scattered throughout the waste areas, but motherwort (Leonurus cardiaca) and hedge-nettle (Stachys palustris) cluster in a few large
patches on the west side of the lake.

Rubus, Rosa Carolina, and

Polygonum cilinode are common vines which form tangled masses in this
area.

Several trees have been planted in this waste area - Larix

laricina, poplar (Populus), and cherry (Prunus) close to the lodge,
arbor vitae (Thuja occidentalis) on the southwest lake shore, and
white spruce (Picea glauca) on the northwest lake shore.

Many of the

vines and field weeds cluster in the ecotone between waste area and
forest forming dense entanglements.

These waste areas show more

diversity in species than any of the other habitats on the property.

Lake Shore

The lake shore has large trees usually set a short distance
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Table 4- Species of grasses and vascular field weeds identified
in the waste areas adjacent to the lodge and lake on the Lake
Michigan College-Ross property in the Spring 1973-

Cultivated and Natural Grasses
Agrostis alba
Agrostis hyemalis
Agrostis perennans
Agrostis stolonifera
Ammophila breviligulata
Bromus japonicus
Calamagrostes canadensis
Dactylis glomerata
Danthonia spicata
Eragrostis frankii
Festuca octoflora
Festuca rubra

Glyceria melicaria
Glyceria septentrionalis
Holcus lanatus
Melica mutica
Muhlenbergia uniflora
Panicum clandestinum
Panicum columbianum
Panicum commutatum
Phleum pratense
Poa pratensis
Sporobolus cryptandrus

Vascular Field Weeds
Achillea millefolium
Alyssum alyssoides
Arabis canadensis
Asclepias syriaca
Barbarea vulgaris
Berteroa incana
Capsella bursa-pastoris
Cerastium vulgatum
Daucus carota
Erigerorx annus
Fagaria virginiana
Galium aparine
Galium boreale
Geranium pusillum
Hieracium aurarxtiacum
Krigia dandelion
Leorrurus cardiaca
Lepedium virginicum
Linaria vulgaris
Lychnis alba
Medicago lupulina
Melilotus alba
Melilotus indicus
Melilotus officinalis
Ctxalis stricta
Plantago lanceolata

Plantago major
Plantago virginica
Polygonum cilinode
Potentilla argentea
Potentilla norvegica
Prunella •vulgaris
Rubus allegheniensis
Rubus hispidus
Rumex aretosella
Rumex crispus
Rumex patientia
Rumex pulcher
Solanum carolinense
Sclanum dulcamara
Stellaria humifusa
Stellaria media
Taraxacum officinale
Tragopogon dubius
Trifolium hybridum
Trifolium procombens
Trifolium repens
Triodanis perfoliata
Veronica arvensis
Vicia americana
Viola arvensis
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from the water, shrubs and small trees immediately adjacent to the
water, and a large number of herbs in and on the immediate edge of
the water.

In addition, several field weeds and cultivated grasses

have become established on the lake shore from the adjacent waste
area on the west and north shore.

These plants, however, have been

discussed previously and will not be included in this discussion.
Most of the large trees are located along the southern tip
of the lake and up the west shore.

The most common tree in this area

is red maple (Acer rubrum) , and the largest tree on the property is
the red maple located at the edge of the water near the northwest
corner of the lake.

It is 560 cm. in circumference and has numerous

fauna species such as birds, ants, beetles, and bees inhabiting it.
This one tree stands as a complete ecology lesson in itself.

The

only shrubs located in this area are a stand of staghorn sumac (Rhus
typhina), a few sassafras (Sassafras albidum), fewer alders (Alnus),
and several clusters of Spiraea.
The southern end of the lake and the west shoreline are
dominated by numerous herbs growing next to the water.

These herbs

include species of sedge (Carex), rush (Juncus), grasses, ferns, horse
tails (Equisetum), and many other common lake shore plants (Table 5).
The southern end of the lake shore in front of the lodge has the
best stand of rushes and sedges, and the west shore has the only patch
of cattails (Typha).

Emergent water plants such as Sagittaria and'

Utricularia can be found established on the shore in a few locations
on the south end of the lake.

Two species of orchid, two plants of

Habenaria viridis, and several plants of Liparis loeselii were also
found on this portion of the lake shore.
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Table 5. Species of ferns and vascular herbs identified on the lake
shore on the Lake Michigan College-Ross property in the Spring
1973.

Agrostis hyemalis
Agrostis perennans
Agrostis stolonifera
Ammophila breviligulata
Calamagrastis canadensis
Carex crinita
Carex hirtifolia
Carex lurida
Carex muhlenbergii
Carex rosea
Carex stipata
Carex virescens
Carex vulpinoidea
Cryptotaenia canadensis
Dactylis glomerata
Danthonia spicata
Dryopteris austriaca
Dryopteris marginalis
Equisetum hyemale
Eragrostis frankii
Eupatorium perfoliata
Geum canadense
Geum lancinatum
Glyceria grandis
Glyceria malicaria

Glyceria septentrionalis
Habenaria viridis
Holcus lanatus
Juncus balticus
Juncus effusus
Juncus nodosus
Juncus tenuis
Liparis loeselii
Melica mutica
Onoclea sensibilis
Osmorhiza claytoni
Panicum clandestinum
Panicum columbianum
Panicum coromutatum
Pellaea atropurpurea
Potentilla palustris
Rosa palustris
Sagittaria latifolia
Sanicula canadensis
Sisyrinchium graminoides
Sporobolus cryptandrus
Trifolium pratense
Typha angustifolia
Xyris caroliniana
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The major portion of the small trees and shrubs are located
around the northeast end of the lake away from the lodge and near the
swamp-bog.

This portion of the lake is lined with a mixed shrub-tree

community with several woody species represented (Table 6).

This area

has a mixture of species from the swamp-bog, lake shore, and adjacent
sand dune.

Swamp and Bog

The swamp-bog area covers a major portion of the LMC-Ross
property and is populated by a fairly uniform vegetative cover of
trees, shrubs, and herbs.

There are a few species of large trees in

this area and a large number of small trees and shrubs (Table 7).

Most

of these trees and shrubs are scattered throughout the swamp-bog, and
many of the willows (Salix). alders (Alnus), and elders (Sambucus) are
clustered around areas of standing water.
The swamp-bog is covered by numerous tall grasses, rushes,
sedges, and other bog plants (Table 8).

Many of the tall plants are

composites which could not be identified at the time of the survey.
One obvious tall plant that is profuse throughout the swamp-bog is
meadow rue (Thalictrum dioicum).

Along the areas of standing water

are numerous rushes, sedges, arrowhead, and other water-associated
plants.

A few of these plants were not found in any other area of the

property; however, most of the herbs, trees, and shrubs in the swampbog are the same species that are located on the lake shore.
The species comprising the four habitats discussed above are
the same or related to the species found by other researchers in
studies of dune and sand areas.

All species identified on the LMC-
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Table 6. Species of vascular trees and shrubs identified on the
lake shore on the Lake Michigan College-Ross property in the
Spring 1973-

Acer rubrum
Alnus crispa
Alnus rugosa
Alnus serrulata
Amelanchier arborea
Aronia arbutifolia
Cornus rugosa
Cornus stolonifera
Diervilla Ionicera
Populus alba
Populus deltoides
Populus nigra
Prunus pensylvanica
Prunus serotina
S alloc bebbiana
Salix petiolaris
Salix rigida
Sassafras albidum
Spiraea alba
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Table 7. Species of vascular trees and shrubs identified in the
swamp-bog on the Lake Michigan College-Ross property in Spring
1973.

Acer rubrum
Aronia arbutifolia
Betula lutea
Cephalanthus occidentalis
Cornus rugosa
Cornus stolonifera
Populus alba
Populus deltoides
Prunus pensylvanica
Prunus serotina
Prunus virginiana
Quercus velutina
Rosa palustris
Salix bebbiana
Salix petiolaris
Salix rigida
Sambucus canadensis
Spiraea alba
Toxicodendron vernix
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Table 8. Species of ferns and vascular herbs identified in the
swamp-bog on the Lake Michigan College-Ross property in the
Spring 1973.

Agrostis alba
Agrostis perennans
Agrostis stolonifera
Asclepias incarnata
Calamagrostis canadensis
Carex crinita
Carex lupuliformis
Carex lurida
Carex stipata
Carex tribuloides
Dactylis glomerata
Dryopteris austriaca
Dryopteris marginalis
Eupatorium maculatum
Eupatorium perfoliata
Galium tinctorium
Geum canadensis
Geum lancinatum
Glyceria grandis
Glyceria melicaria

Glyceria septentrionalis
Impatiens biflora
Melica mutica
Onoclea sensibilis
Panicum clandestinum
Panicum columbianum
Panicum commutatum
Parthenocissus quinquefolj a
Pilea pumila
Potentilla palustris
Sagittaria latifolia
Scirpus atrovirens
Scirpus lineatus
Solidago spp.
Thalictrum dioicum
Thelypteris palustris
Tradescantia ohiensis
Ulmus rubra
Viola arvensis
Viola spp.
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Ross property were included in a cumulative list by Herbert (1934)
of the ferns and vascular flora of Berrien County.

Olson (1958) found

species similar to those identified in this report in his studies of
the Indiana dunes.

Braun (1964) described the type of deciduous

forest discussed above as representative of this section of Michigan.
Finally, Pokora (1970) in a study of a sand field in Van Buren County
listed several species identified in the waste areas on this property.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

CHAPTER V
DISCUSSION AND RECOMMENDATIONS

The LMC-Ross property is located in a portion of the south
eastern Lake Michigan dunal system which has been stabilized by a
deciduous forest.
swamp-bog area.

It also contains an embayed lake and an adjacent
Cowles (1899)* Olson (1958 a, b, c), and Dorr and

Eschman (1971) review the manner in which the Lake Michigan dimes form
and the geological and vegetational successional stages that follow.
Most of the other research on these dunes deals with the ecological
relationships between certain physical factors on the dunes and a
specific species of plant (Van Asdall and Olmstead, 1.963; Laing, 1954;
Laing, 1958; Wohl and Tuveson, I965).
These sand dunes illustrate that "ecosystem" is more than just
a name for the biological community and its habitat.

The concept of

a dynamic, physical-biolcgical system was clearly involved in the
interaction of vegetation and physical forces that built the dunes.
It is especially well shown by the chemical transformations and
circulation of the elements in the course of succession and soil
development on stabilized dunes (Olson, 1958c).

The following discus

sion will concentrate on those aspects of the ecosystem that are
related to the vegetational structure of the sand dunes.
Figure 3 (modified from Olson., 1958c) shows diagrammatically the
typical vegetational changes that take place on a recently developed
sand dune.

Pioneer grasses, with or without accompanying cottonwoods

and dune-building shrubs, are the first stabilizing vegetation on an
exposed dune.

Among the several types of pioneer grasses, the most
32
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widespread are the marram, sand reed, and little blue stem grasses.
Also depending on seed-bed history, Populus deltoides is the most
common cottonwood, and sand cherry the most common dune-building
shrub.

Any combination of these species may build up and then

stabilize the dune.
Stabilization prepares the way for additional shrubs and,
typically, for jack and white pine, which seem capable of almost
immediate invasion if seed is available.

Under normal conditions,

black oak quickly replaces the pines as the dominant species.

Then

further changes at a much slower rate in the associated trees, shrubs,
and herbs of the black oak community finally lead to a maple-beechhemlock climax forest.
Several variations in this successional pattern of a sand dune
may occur.

The sand dunes in the State of Michigan often do not

develop an extensive black oak stage but rather show a red and white
oak dominated sere.

The successional changes on the leeward slope of

dunes or in the moist bottom areas may differ from those which take
place on the drier windward slope or dune ridges.

Olson (1958c)

reports that leeward slopes often develop a stage with basswood and
red oak trees along with other mesophytic trees and herbs while other
areas do not.

A swamp-bog area may go through an entirely different

successional sequence with stages dominated by willows, red maples,
rushes, and sedges.

The mesophytic forest may then develop in a few

centuries without ever passing through a black oak stage.
The swamp-bog on the LMC-Ross property seems to demonstrate
the typical successional patterns outlined by both Cowles (1899) and
Olson (1958c).

It is in a fairly early stage of development and will
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require one hundred and fifty years or more to develop a climax meso
phytic forest.

This climax will of course be attained only if the

area is not altered by man.

The lake should also proceed to this

climax forest at a much later time.
The stabilized dune forest is a complex of several stages in
the successional sequence which results in a inaple-beech-hemlock
forest.

Most areas contain flora that are described by Olson (1958c)

as a mature red-white oak forest.

The presence of red maples, red

oaks, white oaks, and sassafras along with a groundcover of wintergreen, partridge-berry, Solidago, and Arabis is indicative of this
stage of development.

Just as these species are indicative of one

stage of development, so the oak, Smilax, and blueberry species are
indicative of another stage of development.

This stage, according to

Olson (1958c), would immediately precede the oak-maple stage of develop
ment.

The deciduous forest on the LMC-Ross property seems to be in

a transitional stage between the latter stages of a sequence which
will end with a maple-beech-hemlock forest.
However, this explanation is complicated further by the presence
of both beech and hemlock trees in the forest structure.

These

trees are representative of the climax deciduous forest in this area,
but the associated vegetation is not.

This ambiguity can probably best

be explained by the effects of the lumbering that took place in the
area during the mid to late 1800's.

If, when this area was cut, the

beech trees and hemlocks were left uncut because of their poor lumber
quality or some other reason, the type of mixed forest found on the
LMC-Ross property could easily develop.

The prevailing forest on the

property is probably a mixture of at least two successional forest
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stages and remnants of a previous climax forest.

The larger sizes

of the beech trees compared with those of the other trees seems to
support this explanation.
absence of

sugar

Such an explanation may also explain the

maples from the forest.

If they were cut during

lumbering, they may not have yet reestablished themselves due to the
successional changes that must precede this occurrence.

.Another

possible explanation is that sugar maples may simply not be found in
deciduous forests of this area; however, according to other authors,
this theory is unlikely (Braun, 1964; Olson, 1958).

The absence of

basswood from the stabilizing deciduous forest cannot be explained
at this time.
Another complicating element in an accurate analysis of the
vegetation on the LMC-Ross property is the effect of man.

Mrs. H. C.

Ross entered into an agreement with the USDA Soil Conservation
Service on a reforestation plan for her property in 1967.

This

resulted in the recent planting of red, scotch, and white pines in
various exposed locations over the property.

In addition, uhe area

around the lodge was disturbed and modified when the lodge was built
and also when the lake was dredged and the dredgings deposited in the
area that now forms the field in front of the lodge.

The dredgings of

Brandywine Creek also left a man-modified area adjacent to the creek
in the swamp-bog that was planted with pines and grass.

All these

modifications of the property in recent years must be considered in any
ecological analysis of the stabilizing forest vegetation, lake shore
vegetation, and swamp-bog vegetation.
The LMC-Ross property is not a completely natural area but
shows the effects of cultivation in various locations.

However, this
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fact does not detract from its usefulness as a possible center for
outdoor environmental education and may even enhance it.

The intent

of such programs should be to teach people ways by which man and
nature can coexist so that all can survive.

This requires the

development of what may be termed a "land ethic" in all people.

The

LMC-Ross property shows the detrimental effects of man when he alters
a natural area and also certain conservational practices and stands
as a valuable tool for such environmental education programs.
The property also has numerous natural assets that make it an
appropriate area for a future environmental center.
more obvious assets will be mentioned here.

Only a few of the

The climax vegetation in

the area of the property is a beech-maple-hemlock forest (Kenoyer, 1934
and Braun, 1964)•

This type of stabilized dunal forest is rare and

differs significantly from the oak-maple-beech forest which stabilizes
the dunes farther south.

In addition, the property is located on sand

dunes that were formed during the earliest stages of glacial Lake Mich
igan.

Therefore the stabilizing forest is a mature one that differs

from the forests on the dunes closer to the lake that are in younger
stages of succession and the forests to the east that are located on
material other than sand.

The diversity in habitats and the large

diversity of plant species on the property have been discussed pre
viously.

The presence of several ecotone areas between the various

habitats on the property is also an important natural asset.

Many of

the other ecologically important natural aspects of the various
habitats and individual plants have been mentioned previously and
will not be enumerated here.
The LMC-Ross property offers almost limitless potential, it
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wisely used, for the preservation of an important ecological habitat
and for the location of a future site for the study of this natural
area.

Studies of vegetation which could be conducted there include

floral identification, dunal succession, control of floral distribu
tion by physical and topographical factors, and various autecological
studies.

Cox (1971) discusses sortie of the new concepts and practices

in the use of such sites as outdoor environmental classrooms.
At the present, the use of the property should be restricted
to a few classes from Lake Michigan College and possibly other schools
in the area on a limited basis.

This practice will insure the preser

vation of the fragile vegetational communities on the property such as
the swamp-bog.

The inaccessibility of the swamp-bog along with the

profusion of mosquitoes after early spring, will also assist in
restricting its use by these groups and preserving its natural state.
The size of the property also inhibits its use by large groups of
people.
The exact ways in which this property may best be used as an
environmental center cannot be formulated presently on the basis of
this floral analysis alone, but can only result from a synthesis of
information from all property and community surveys.

This report

does indicate the floral potential of the property and the possible
value of preserving and using this ecological habitat as an environ
mental center.

If at some future date it is decided that the LMC-Ross

property may best be used in this part of Michigan as an environmen
tal center for the public, then a plan must be developed to protect
the flora from heavy traffic.

One element of such a plan must include

a path system through the property to restrict this traffic to certain
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areas.

The path system illustrated in Figure k insures exposure of

the users to most of the floral communities on the property and also
leaves some areas isolated.

Although several dunal areas in northern

Indiana and southwestern Michigan have already been preserved, the
LMC-Ross property differs from these areas slightly in floral
composition and should be added to the list of areas within the
Lake Michigan dunal complex which are to be preserved for the future.
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CHAPTER VI
SUMMARY

The phytogeography cf the vascular flora along the shores of
Lake Michigan in southwestern Michigan has been influenced by various
paleoecological events.

Under the influence of a warm uniform environ

ment in pre-Quaternary times, this area was covered by a large
tropical forest, the Madro-Tertiary Woodland.

This forest was replaced

by a large deciduous forest, the Arcto-Tertiary Forest, as the climate
cooled leading up to the Pleistocene glaciation.

With the invasion

of the ice into Michigan, the deciduous forest was replaced by a
temperate/boreal forest that was later scoured off by the ice mass.
The bare earth left behind as the ice retreated during the warmer
interglacial periods was first invaded by a temperate/boreal forest
which became more temperate as the climate got warmer.

This destruction

has occurred, on a major scale, four times during the last million
years.

The last glacier, Wisconsin Stage, left Michigan approximately

15,000 BP leaving a temperate/boreal spruce forest behind.

This

forest has been invaded progressively by more and more thermophilous
hardwoods leading to the present conifer/hardwood forest.

The

conifer/hardwood forest that is characteristic of the stabilized dunes
along Lake Michigan in Van Buren County, Michigan, has also been
influenced by the glacial stages of Lake Michigan and the successional
patterns leading to sand dune stabilization.
The LMC-Ross property consists of four basic floral communities:
l) a stabilizing deciduous forest, 2) a rush-sedge-shrub shoreline,
3) a shrub-herb bog, and 4) grass-weed waste areas.

The deciduous

41
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forest is characterized by an oak, maple, beech overstory with a
sassafras, witch hazel, viburnum, and blueberry understory and a
groundcover of wintergreen, Canada mayflower, bracken fern, and grass.
The lake shore has numerous grasses, sedges, and rushes with swamp
flowers and ferns and thickets of Spirea. poplar, willow, dogwood, and
alder.

The swamp bog has vegetation similar to the lake shore with

red maples, black cherries, and the shrubs mentioned previously along
with high weeds, grasses, sedges, rushes, swamp flowers, and ferns.
The waste areas have cultivated grasses along with numerous composites,
cinquefoils, chickweeds, clovers, and other weeds.

The floral

distribution within these areas shows the natural successional stages
in dune stabilization, the influence of man on these flora patterns,
and the effects of reforestation methods.

This combination of

characteristics renders the property a valuable site for an outdoor
environmental area to be used by Lake Michigan College students.
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Appendix A
A comprehensive list of ferns and vascular plants which were
identified on the Lake Michigan College-Ross property in the Spring
1973.

Pteridophyta
Equisetaceae (Horsetail Family)
Equisetum arvense L. Horsetail. Common along south lake shore.
Equisetum hyemale L. Scouring rush. Common along south lake shore
Polypodiaceae (Polypody Family)
Dryopteris austriaca (Michx.) Clarke. Infrequent on lake shore
and in bog.
Dryopteris marginalis (Jacq.) Woynar. Infrequent on lake shore
and in bog.
Onoclea sensibilis L. Sensitive fern. Common along lake shore
and in bog.
Pellaea atropurpurea (L.) Link. Rare along lake shore.
Pteridium aquilinum (L.) Kuhn. Braken fern. Common throughout
open areas on dunes.

Gymnospermae
Cypressaceae (Cypress Family)
Juniperus communis L. Juniper. Infrequently cultivated on lake
shore.
Thu.ja occidentalis L. White cedar or arbor vitae. Cultivated in
one location on lake shore.
Pineacea (Pine Family)
Larix laricina (DuRoi.) K. Kach. Tamarack. One tree cultivated
on lake shore.
Picea glauca (Moench.) Voss. White spruce. Cultivated in one
location on lake shore.
Pinus resinosa Ait. Red pine. Cultivated in several open places
on dunes.
Pinus strobus L. White pine. Cultivated in several open places
on dunes.
Pinus sylvestris L. Scotch pine. Cultivated in several open
places on dunes.
Tsuga canadensis (L.) Carr. Hemlock. Infrequently cultivated
and natural at one location on the sand dune in the northwest
corner of the property.
Taxaceae (lew Family)
Taxus canadensis Marsh. Yew.
leading up to the lodge.

Two shrubs cultivated next to road
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Monocotyledoneae
Alismataceae (Water Plantain Family)
Sagittaria latifolia Willd. Arrowhead.
lake shore.
Commelinaceae (Spiderwort Family)
Tradescantia ohiensis Raf. Spiderwort.

Frequently established on

Infrequent in swamp.

Cyperaceae (Sedge Family)
Car ex crinita Lam. Common on lake shore and in bog.
Carex hirtifolia Mackenz. Infrequent on lake shore.
Carex lupuliformis Sartwell. Scattered throughout bog.
Carex lurida Wahlenb. Common on lake shore and in bog.
Carex muhlenbergii Schk. One location on south lake shore.
Carex rosea Schk. One location on south lake shore.
Carex stipata Muhl. Common on lake shore and in bog.
Carex tribuloides Wahl. Infrequent in bog.
Carex virescens Muhl. Common on lake shore and in bog.
Carex vulpinoidea Michx. Scattered locations on lake shore.
Scripus artrovirens Willd. Bulrush. Infrequent on lake shore
and bog.
Scripus lineatus Michx. Bulrush. Infrequent on lake shore.
Gramineae (Grass Family)
Agropyron repens (L.) Beauv. Quack grass. Scattered on dunes.
Agrostis hyemalis (Walt.) BSP. Common in waste areas around lake.
Agrostis perennans (Walt.) Tuckerm. Scattered locations on lake
shore and in bog.
Agrostis stolonifera L. Cultivated around lake.
Agrostis tenuis Sibth. Colonial bent. Cultivated around lake.
Ammophila breviligulata Fern. Beach grass. Common on sand dunes.
Bromus japonicus Thunb. Scattered locations in waste areas.
Calamagrostis canadensis (Michx.) Beauv. Bluejoint. Infrequent
on lake shore and in bog.
Dactylis glomerata L. Orchard grass. Introduced in a few
locations on lake shore.
Danthonia spicata L. Beauv. Wild oat grass. Infrequent on lake
shore.
Eragrostis frankii C.A. Meyer. Love grass. Common on lake shore.
Festuca octoflora Walt. Common on west lake shore.
Festuca rubra L. Red fescue. Cultivated around lake.
Glyceria melicaria (Michx.) Hubbard. Common on lake shore and
in bog.
Glyceria septentrionalis Hitche. Common on lake shore.
Holcus lanatus L. Velvet grass. Infrequent around lake.
Lolium perenne L. English rye grass. Cultivated in waste areas.
Melica mutica Walt. Infrequent on lake shore.
Muhlenbergia uniflora (Muhl.) Fern. Infrequent on lake shore.
Panicum elandestinum L. Common on lake shore and in bog.
Panicum columbianum Scribn. Common on lake shore.
Panicum commutatum Schultes. Common on lake shore.
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Phleum pratense L. Timothy. Cultivated around lake.
Poa pratensis L. Kentucky blue grass. Cultivated on lake shore.
Sporobolus cryptandrus (Torr.) Gray. Dropseed. Common on lake
shore.
Iridaceae (Iris Family)
Sisyrinchium graminoides Bickn.
around lake.

Blue-eyed grass.

Infrequent

Juncaceae (Rush Family)
Juncus balticus Willd. Common on south lake shore.
Juncus effusus L. Common on south end of lake shore.
Juncus nodosus L. Common on lake shore and in bog.
Juncus tenuis Willd. Path rush. Sand area on southeast lake
shore and scattered throughout dunes.
Rhynchospora capitellata (Michx.) Vahl. Infrequent in bog.
Lilaceae (Lily Family)
Maianthemum canadense Desf. Canada Mayflower. Scattered through
out dunes.
Polygonatum pubescens (Willd.) Pursh. Small Solomon's seal.
Located in shade areas on dunes.
Smilacina racemosa (L.) Desf. False Solomon's seal. Located in
shade areas on dunes.
Smilax tamnoides Fern. Greenbrier. Frequent on dunes.
Trillium erectum L. Infrequent in swamp.
Orchidaceae (Orchid Family)
C.ypripedium acaule Ait. Moccasin flower. Two locations on dunes.
Habenaria viridis (L.) R.Br. Bracted orchid. Two plants on south
east lake shore.
Liparis loeselii (L.) Rich. Tway-blade. Infrequent on lake shore
near swamp.
Typhaceae (Cattail Family)
Typha angustifolia L. Broad-leaved cattail.
west lake shore.

One patch on north

Dicotyledoneae
Aceraceae (Maple Family)
Acer rubrum L. Red maple.

Throughout dunes and swamp.

Anacardiaceae (Cashew Family)
Rhus typhina L. Staghorn sumac. Southwest lake shore and
scattered locations in bog.
Toxicodendron radicans (L.) Ktze. Poison ivy. Infrequent on
dunes.
Toxicondendron vernix (L.) Ktze. Poison sumac. Infrequent in
bog.
Araliaceae (Ginseng Family)
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Aralia nud.icatJ.is L. Wild sarsaparilla.
in northwest corner of property.

Leeward slope of dune

Asclepiadaceae (Milkweed Family)
Asclepias syriaca L. Common milkweed. Scattered on west shore
of lake.
Asclepias incarnata L. Swamp milkweed. Infrequent in bog.
Balsaminaceae (Touch-me-not Family)
Impatiens biflora Nutt. Jewelweed.

Infrequent in bog.

Betulaceae (Birch Family)
Alnus crispa (Ait.) Pursh. Green alder. Common on lake shore
and in bog.
Alnus rugosa (DuRoi.) Spreng. Speckled alder. Common on lake
shore and in bog.
Alnus serrulata (Ait.) Willd. Smooth alder. Common on lake shore
and in bog.
Betula lutea Michx. f . Yellow birch. Infrequent in bog.
Betula papyrifera Marsh. Paper birch. Beside field in front of
lodge and southwest lake shore.
Carpinus caroliniana Walt. Hornbeam. Infrequent on dunes next to
bog.
Campanulaceae (Harebell Family)
Triodanis perfoliata (L.) Nieuwl.
in front of lodge.

One location at back of field

Caprifoliaceae (Honeysuckle Family)
Diervilla lonicera Mill. Bush honeysuckle. Common on lake shore
and on dunes near bog.
Sambucus canadensis L. Common elder. Throughout bog.
Viburnum acerifolium L. Maple leaved viburnum. Scattered
locations on dunes.
Caryophyllaceae (Pink Family)
Cerastium vulgotum L. Mouse-ear chickweed. Common in waste area
around lake.
Lychinis alba Mill. White campion. Common on edge of woods next
to lake.
Stellaria humifusa Rottb. Common in waste areas around lodge.
Stellaria media (L.) Cyrill. Common chickweed. Common in waste
areas around lodge.
Compositae (Aster Family)
Achillea millefolium L. Common yarrow. Common throughout waste
areas.
Antennaria spp. One location in waste area at lodge.
Cirsium spp. Thistle. Infrequent around lake.
Brigeron annuus (L.) Pers. Daisy-fleabane. Common in waste areas.
Eupatorium maculaturn L. Joe-pye weed. Infrequent in swamp.
Bupatorium perfoliata L. Boneset. Infrequent on lake shore and
in bog.
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Hieracium aurantiacum L. Orange hawkweed. A few patches on
lake shore and in waste areas.
Krigia dandelion (L.) Hutt. Dwarf dandelion. A few patches in
waste areas and in open areas on dunes.
Lactuca spp. Lettuce. Infrequent in bog.
Solidago spp. Common on dunes.
Solidago spp. Common throughout bog.
Taraxacum officinale Weber. Dandelion. Scattered locations in
waste areas.
Tragopogon dubius Scap. Infrequent in waste areas.
Convolvulaceae (Morning-glory Family)
Convolvulus sepium L. Hedge-bindweed.
area adjacent to bog.

One location in waste

Cornaceae (Dogwood Family)
Cornus rugosa Lam. Common shrub on lake shore and in swamp.
Cornus stolonifera Michx. Red osier. Common shrub on lake shore
and in bog.
Cruciferae (Mustard Family)
Alyssum alyssoides L. Infrequent in waste areas.
Arabis canadensis L. Sickle-pod. Scattered in waste areas.
Barbarea vulgaris R. Br. Yellow racket. Common in a few loca
tions in waste areas.
Berteroa incana (L.) DC. Common on front lawn of lodge.
Capsella bursa-pastoris (L.) Medic. Shepherd's purse. Common in
waste areas.
Lepidium virginicum L. Peppergrass. Scattered locations in
waste areas.
Ericaceae (Heath Family)
Epigaea repens L. Trailing arbutus. Infrequent on dunes.
Gaultheria procumbens L. Wintergreen. Common throughout dunes.
Monotropa uniflora L. Indian pipe. Common in moist areas on
dunes.
Vaccinium angustifolium Ait. Blueberry. Throughout dunes
especially in open areas.
Euphorbiaceae (Spurge Family)
Euporbia spp. Common in waste areas.
Fagaceae (Beech Family)
Fagus grandifolia Ehrh. Beech. Throughout dunes.
Quercus alba L. White oak. Throughout dunes especially dry
areas.
Quercus rubra var. borealis (Michx. f.) Faru. Red oak. Through
out dunes.
Quercus velutina Lam. Black oak. Infrequent on dunes.
Geraniaceae (Geranium Family)
Geranium pusilium L. Wild geranium.
lodge.

Common in front lawn of
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Grossulariaceae (Gooseberry Family)
Ribes spp. Infrequent on dunes.
Guttiferae (St. John's-wort Family)
Hypericum perforatum L. St. John's-wort.
in the field in front of the lodge.
Hamamelidaceae (Witch-hazel Family)
Hamamelis virginiana L. Witch-hazel.
Labiatae (Mint Family)
Lamium spp. Dead
Leonurus caridaca
around lodge.
Lycopus americanus
Prunella vulgaris
Stachys palustris

Located at one place

Scattered throughout dunes.

nettle. A few locations in waste areas.
L. Motherwort. Infrequent in waste areas
Muhl. Infrequent in bog.
L. Self-heal. Common on lake shore and in bog.
L. Hedge nettle. One patch on west lake shore.

Lauraceae (Laurel Family)
Sassafras albidum (Nutt.) Nees.
dunes.

Sassafras.

Common throughout

Leguminosae (Pea Family)
Desmodium spp. Tick trefoil. Infrequent on dunes and in waste
areas.
Medicago lupulina L. Black medick. Common in waste areas around
lodge.
Melilotus alba Desr. White sweet-clover. Common in waste areas
around lake.
Melilotus indicus (L.) All. Common in waste areas around lake.
Melilotus officinalis (L.) Lam. Yellow sweet-clover. Common in
waste areas around lake.
Trifolium hybridum L. Alsike clover. Common around lodge.
Trifolium pratense L. Red clover. Infrequent around lake.
Trifolium procombens L. Common in waste areas.
Vicia americana Muhl. Vetch. One location in waste area around
lake.
Lobeliaceae (Lobelia Family)
Lobelia spp. Infrequent in bog.
Onagraceae (Evening-primrose Family)
Oenothera biennis L. Evening primrose.
adjacent to bog.

A few plants in waste area

Orobranchaceae (Broom-rape Family)
Conopholis americana (L.) Wallr. Squaw root.
on dunes.
Epifagus virginiana (L.) Bart. Beech drops.
on dunes.
Oxalidaceae (Wood-sorrel Family)
Oxalis stricta L. Wood sorrel.

Common in shade areas
Under beech trees

Common in waste areas around
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lodge.
Plantaginaceae (Plantain Family)
Plantago lanceolate L. Ribgrass. Common in waste area around
lake.
Plantago major L. Common plantain. Common in waste area around
lodge.
Plantago virginica L. Common in waste area around lodge.
Polemoniaceae (Phlox Family)
Polygonum cilinode Michx. Bindweed. Common vine around lake and
at edge of forest.
Rumex acetosella L. Red sorrel. Scattered locations in waste
areas around lake.
Rumex crispus L. Yellow dock. Common in waste areas around lake.
Rumex patienta L. Patience-dock. Scattered locations in waste
areas.
Rumex pulcher L. Infrequent in waste areas.
Primulaceae (Primrose Family)
Lysimachia ciliata L. Loosestrife.
corner of bog.

One patch at northeast

Ranunculaceae (Crowfoot Family)
Aquilegia canadensis L. Columbine. Scattered locations on sand
dunes.
Thalictrum dioicum L. Early meadow-rue. Common in bog.
Rosaceae (Rose Family)
Amelanchier arborea (Michx. f.) Fern. Scattered locations on lake
shore.
Amelanchier sanguinea (Pursh) DC. Infrequent on sand dunes.
Amelanchier spicata (Lam.) K. Koch. Infrequent on sand dunes.
Aronia arbutifolia (L.) Ell. Infrequent on lake shore.
Fragaria virginiana Duchesne. Common in waste areas around lake.
Geum canadense Jacq. Infrequent on lake shore and in bog.
Geum lancinatum Murr. Infrequent on lake shore and in bog.
Potentilia argentea L. Common in waste area around lake.
Potentilia norvegica L. Common plant in waste area around lake.
Potentilia palustris (L.) Scop. Swamp cinquefoil. Scattered
around water on lake shore and in bog.
Potentilia recta L. Common in waste area around lake.
Prunus pensylvanica L.f. Pin cherry. Infrequent on sand dunes.
Prunus pumila L. Sand cherry. Infrequent on dunes.
Prunus serotina Ehrh. Black cherry. Scattered throughout
property.
Prunus virginiana L. Choke cherry. Infrequent on dunes.
Pyrus malus L. Apple. One tree on edge of forest next to lodge.
Rosa Carolina L. One shrub on west shore of lake.
Rosa palustris Marsh. Swamp rose. Infrequent in bog.
Rubus allegheniensis Porter. Blackberry. A few thickets in
waste areas and open spaces throughout property.
Rubus hispidus L. Dewberry. Several large patches on lake shore.
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Spiraea alba DuRoi. Common along lake shore and in bog.
Waldsteina fragarioides (Michx.) Tratt. Infrequent on lake shore
and dunes.
Saliaceae (Willow Family)
Populus alba L. White poplar. Two trees next to lodge.
Populus deltoides Marsh. Cottonwood. Common along lake shore
and in bog.
Populus nigra L. Black poplar. Trees planted on lake shore.
Salix bebbiana Sarg. Bebb willow. Common tree on lake shore and
in bog.
Salix petiolaris Sm. Common on lake shore and In bog.
Salix rigida Muhl. Heart-leaved willow. Common on lake shore
and in bog.
Saxifragaceae (Saxifrage Family)
Heuchera spp. Infrequent in bog.
Mitella nuda L. Bishop's cap. Infrequent in bog.
Scrophulariaceae (Figwort Family)
Bacopa spp. Water-hyssop. Scattered locations on lake shore.
Linaria canadensis (L.) Dum. Toadflax. One patch in waste area
around lake.
Melampyrum lineare Desr. Cow wheat. Common in open areas on sand
dunes.
Scrophularia marilandica L. Several locations on sand dunes.
Verbascum blattaria L. A few plants in waste area in bog.
Verbascum thapsus L. Mullein. Infrequent in waste areas.
Veronica arvensis L. Speedwell. Common on south border of field
in front of lodge.
Rubiaceae (Madder Family)
Cephalanthus occidentalis L. Buttonbush. Infrequent in bog.
Galium aparine L. Cleavers. Infrequent in waste area around
lodge.
Galium boreale L. Common in waste area and on sand dunes.
Galium tinctorium L. Common in bog.
Galium triflorum Michx. Sweet-scented bedstraw. Common in
waste area around lodge.
Mitchella repens L. Partridge-berry. Scattered locations on sand
dunes.
Solanaceae (Nightshade Family)
Solanum carolinense L. Horse nettle. Waste area on west side
of lake.
Solanum dulcamara L. Bittersweet. Vine In several locations on
edge of forest and in bog.
Ulmaceae (Elm Family)
Ulmus rubra Muhl.

Slippery and red elm.

Umbelliferae (Parsley Family)
Cryptotaenia canadensis (L.) DC.

Infrequent in bog.

Hornewort.

Infrequent on sand
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dunes.
Daucus carrota L. Queen Anne's Lace. Throughout waste areas.
Osmorhiza claytoni (Michx.) Clarke. Sweet cicely. Infrequent on
lake shore.
Sanicula canadensis L. Black snakeroot. One plant on south lake
shore and infrequent in bog.
Urticaceae (Nettle Family)
Pilea pumila (L.) Gray.
bog.

Clearweed.

Throughout lake shore and

Violaceae (Violet Family)
Viola arvensis Murr. European field pansy. Common in waste area
around lodge.
Viola spp. One location on northwest corner of property.
Viola spp. Throughout bog.
Vitaceae (Grape Family)
Parthenacissus quinquefolia (L.) Planch. Virginia creeper.
Scattered throughout property.
Vitis rotundifolia Michx. Muscadine. In two locations around
lake and in bog.
Xyridaceae (Yellow-eyed grass Family)
Xyris caroliniana Walt. A few locations around lake and in bog.
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